0. Introduction. The purpose of this note is to prove (0.1) THEOREM. LetQ C k be an algebraically closed extension of positive transcendence degree. Let E be an elliptic curve over k whose J-invariant is transcendental over <Q>. If I G {5,7,11,13,17}, then CH 2 (E 3 )/l is infinite. The proof is based on a fundamental result of Bloch and Esnault [Bl-Es] which provides a criterion for a nullhomologous cycle to give a non-zero element in the second Chow group modulo /. In order to apply the criterion, one must have information concerning the image of the cycle under the Z-adic Abel-Jacobi map. We will work with the Ceresa cycle [Ce] constructed from a particular genus 3 curve whose Jacobian is isogenous to the triple product of a general elliptic curve. In this case computations of Z-adic Abel-Jacobi maps were done in [Bu-Sch-Top] using techniques adapted from a paper of Bloch, [Bl]. One may conclude that the class of the Ceresa cycle is not divisible by / in an appropriate Chow group. To show that the Chow group modulo / is indeed infinite, we study the orbit of the Ceresa cycle under the action of modular correspondences as in Nori's paper, [No].
1. Overview of the proof. Let F denote the field of rational functions in one variable, Q(a), and let F denote its algebraic closure. Define an elliptic curve, E/F, by Define a cycle,
(1-5) 3 := Q(C) -(-IMC) 6 Z 2 (£ 3 ).
It is homologous to zero because -1 £ Aut(E 3 ) operates trivially on H 4 (Ep, Zi(2) ). The proof of (1.2) now proceeds in three steps: 1. We recall the theorem of Bloch and Esnault [Bl-Es] which provides a criterion for a nullhomologous cycle to give a non-zero class in the Chow group modulo /.
2. We show that the image of a specialization of S under the Z-adic Abel-Jacobi map is not divisible by /. This allows us to use the theorem of Bloch and Esnault to conclude that the class of S in CH 2 (Ep)/l is not zero. 3. We apply Nori's argument [No] using modular correspondences to create a subgroup, G C Aut(CH 2 (Ep)/l)), such that the orbit of the class of H under G is not finite. Write a[ for the composition of aj* with the tautological map,
Recall the definition of the first level in the coniveau filtration: 
By (2.1)(ii) P !(5 A^1iJ 3 (AQ,Z/Z(2)) ^ P*iy 3 (AQ,Z//(2)). Now (i) and the compatibility of the coniveau filtration with the action of the Galois group implies that For fixed a € Q -{-1,±2} the equation (1.1) defines an elliptic curve, E a over the rational numbers. Similarly (1.3) defines a genus 3 curve over Q, C a , which admits a map, 7r a : Ca ->' Ea, given by (1.4). Formula (1.5) defines a cycle E; o G Zf om (.E 3 ). In [Bu-Sch-Top, 2.3] a correspondence P G Z 3 (El x Efy is defined. We make this into an idempotent by multiplying by |. By a mild abuse of notation this idempotent will henceforth be denoted P.
(3.1) PROPOSITION. Suppose that (a,1) e {(5,5), (1,7), (f, 11), (|, 13), (47,17)}.
Proof, (i) Using the Kiinneth formula and the definition of P one checks that
The action of Gq on H 1 (15 0 Q, Z/Z) gives rise to a representation, K : Gq -> GL(2, Z/l). The third symmetric power of the tautological representation of SL(2,Z/Z) is irreducible for primes I > 5. Thus one need only show that K(Gq) contains 51/(2, Z/Z). Let K(GQ) denote the image of K(GQ) in PGL(2,Z/Z). According to [La, p.183 and p.185] if K{Gq) does not contain 5L(2,Z/Z), then either /^(Gq) is contained in a Borel subgroup of GL(2,Z/Z) or the order of n(Gq) is prime to Z and one of the following holds:
• K>(Gq) is cyclic and K>(Gq) is contained in a Cart an subgroup.
• R(GQ) is dihedral and K;(GQ) is contained in the normalizer of a Cartan sub-group.
• K(GQ) is isomorphic to A4, 54, or 55.
In the second row of the following table we give for each pair, (a,/), a prime p of good reduction for E a with the property that the geometric Frobenius, K(Fro&~1), lies in a split Cart an subgroup and the order of ^(Frob" 1 ), Op, is the same as the order of its image in PGL(2,Z/l). In the third row a prime p is given such that ^{Frobp 1 ) lies in a non-split Cartan subgroup of GL(2,Z/Z) and has the indicated order, o p . This information is easily deduced from the characteristic polynomial of The first task is to relate the elliptic curve E of (1.1) to the universal elliptic curve over a modular curve. The quadratic twist, 8, of E by the field extension,
is the elliptic curve over F defined by fs{x,y,z) = 0, where
Note that fg is obtained from /# in (1.1) by dividing all terms except the first by (2-a).
(4.2) LEMMA. £ is isomorphic to the generic fiber of the universal elliptic curve with a point of order 4.
Proof. There is a fine moduli space for elliptic curves with a point of order 4 [Ed, 4.3]. We denote it by Xi(4) and its compactification by -X"i(4). It is a degree 6 cover of the J-line. The point of order 4, (-1 : 2 : 1) G £(i^), gives rise to a morphism from £ to the universal elliptic curve over -X'i(4). The J-invariant of £ is J= _ 16 (a 2 -12a -12)3 (a + 2) 4 (a + l) * As [F : Q(J)] = 6, it follows that F ^ Q(Xi(4)) and £ is isomorphic to the generic fiber of the universal family of elliptic curves with a point of order 4. D Write <f > : Ep .-> £p for the isomorphism induced by applying Proj to the Falgebra homomorphism, We now turn to the construction of modular correspondences on £p.
Let iV G N be odd, square free and prime to l. Let Xo(N) denote the compactification of the coarse moduli space for the functor, elliptic curves with a cyclic subgroup of order N. Write Xo(4iV) for the normalization of the fiber product over the J-line, -X"i(4) XpiXo(iV). (The notation, Xo(4iV), agrees with standard notation because the tautological map, XL(4) -> Xo(4), is an isomorphism.) The curve, Xo(4iV), obtained by removing the cusps from Xo(4iV) represents the functor, elliptic curves with a point of order 4 and a cyclic subgroup of order iV. Let SN : £N -^ Xo(4iV) denote the universal elliptic curve. It is isomorphic to the pullback of the universal elliptic curve over Xi(4) by the "forget the level AT-structure" map, hw : Xo(4N) -> -X"i(4). Let p be a prime dividing N. Write HN C £N for the cyclic subgroup of order N and HN(P) C HN for the subgroup of order p. The elliptic curve, £N/HN(P), inherits a point of order 4 from £N and has a cyclic subgroup of order N given by (£N\P]/HN(P)) x (HN/HN(P) ). Thus it may be realized as a pullback of the universal elliptic curve over Xo(4iV). This gives a commutative diagram in which the square on the right is Cartesian and the map on the upper left is tautological:
Write Up : £N -> £N for the map in the top row of (4.4). Let m n G End(£jv) denote multiplication by n and let e : Z -> {±1} denote the quadratic Dirichlet character of conductor 4. Observe that £N/£N\P] has a level 4^ structure consisting of the point of order 4 which comes from the tautological point of order 4 on £N via the canonical quotient map and the cyclic subgroup of order N which is the image of (XQ(4N) ). For N\N' there is a natural inclusion, i^r C F N i, corresponding to the map, forget the level Ar'/AT-structure, Xo(4A/' / ) -> Xo(4Ar). Thus there is a tower of fields,
which we embedd in F. Set FQO := UNFN C F, where the union is over square free, odd N prime to /. For each odd prime p distinct from / and multiple, AT", of p , there is an involution Wp E Aut(5pec (F/v) ). If iVjiV', then w p € Aut(5pec(FiV')) induces Wp G Aut(5pec (F/v) 
defining the Griffiths group as the quotient of CH% om by the subgroup generated by cycles algebraically equivalent to zero. As CH^ (£p) is generated by Jacobians of curves via correspondences, it is a divisible group. Thus
The map,
is well defined since both Up and w" 1 are compatible with Wp G Aut(Xo (4iV) [S] . (iii) Write X' -» Xi (4) for the proper map of irreducible curves corresponding to the field extension, F C F' = F(V2 -a). The branch locus, B c -X*i(4), corresponds to the parameter value, a = 2. Write Q for the elliptic curve over Q obtained by setting a = 2 in (4.1). The J-invariant of Q is 2 11 3~1. As it is not an integer, Q does not have complex multiplication [Sil2, II.6] .
Let pi and p2 be distinct odd primes. Theorem (0.1) . Let fc be an algebraically closed field of positive transcendence degree over Q. Let E^ be an elliptic curve over k whose J-invariant, J £ k y is transcendental over Q. Write E for an elliptic curve over Q( J) which becomes isomorphic to E^ after extension of scalars. There is an isomorphism, Q( J) ^ F, which lifts to an isomorphism, E ~ £p. Now (0.1) follows from (1.2) and the fact that the Chow group modulo I is unchanged under base extension by algebraically closed fields [Le] .
(4-IS) Remark. The methods of this section do not apply directly to elliptic curves over Q because modular correspondences do not give self maps of elliptic curves over Q. There is one instance known to the author in which CH 2 (E 3 )/l has been shown to be infinite for an elliptic curve, E, defined over Q. In this case the J-invariant is 0 [Sch, §10] .
( [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Remark. An application of Theorem (0.1) is given in [Sch2].
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